02/17/2005 THU 14:17 FAX 949 282 1002 FAJRJAMI & FAKJAMI LLP USHTO 



©014/023 



Auorney Docket No.: 02CO'>B59P 



t - * REMARKS 

. ^ il^^i® ,^%e present, ameia<ate©i5^afe#ii@sponse 9 indepenaent'G'laii^s^l J 7v J 1 V ; l2?^ania^l5$i§^ 
have been amended to overcome the Examiner's objections. Claims 1-17 are pendingn 

CD 

the present application. Reconsideration and allowance of pending.claims*l-17 in view- - > - * 
of the above amendments and the following remarks are requested. 



A. Rejection of Claims 1. 2, 7. 11. 12. and 15 under 35 USC S103(a) 
The Examiner has rejected claims 1, 2, 7, 1 1, 12, and 1 5 under 35 USC § 103(a) as 



Interacting Hardware and Software Components," ACM/IEEE, 1992, pp. 225-230, by 
Gupta et al. (hereinafter "Gupta") in view of U.S. patent number 5,870,588 to Rompaey et 
al. (hereinafter "Rompaey"). For the reasons discussed below, Applicant respectfully 
submits that the present invention, as defined by amended independent claims 1, 7, 1 1, 
12, and 15, is patentably distinguishable over Gupta and Rompaey, singly or in any 
combination thereof 

The present invention, as defined by amended independent claim 1, recites, among 
other things, running a unified simulation of a system design and an application program 
as a single process in a simulation environment, where the simulation environment is a 
cycle accurate simulation environment, and where a programming model of a processor 
component communicates with a programming model of a memory component in the 
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simulation environment through a transaction based interconnect. As disclosed in*ffi©»ra- - : ^ 
present application, the present invention integrates hardware and software compTJi^M»«^flrr; m^nai^' 
of a system design in a single unified simulation environment. As disclosed ita^ 

application, execute and update processes of a cycle based simulation provide cycled ^ ^ - -vv- 
accurate information to the simulation environment, which provides enough detail to a^-' > 
system engineer to accurately validate the performance of a design. As disclosed in the 
present application, the cycle accurate simulation environment advantageously executes 
significantly faster than conventional event driven simulation environments. 

As disclosed in the present application, in one embodiment of the present 
invention's cycle accurate, single unified simulation environment, a processor component 
of a system model communicates with a memory component of the system model through 
a transaction based interconnect, which includes high level general purpose programming 
language function calls. As disclosed in the present application, a processor component 
of the system model may simulate the operation of the operating system during the 
simulation by executing the instructions of the operating system. As a result, in the 
present invention, a single cycle accurate simulation environment can advantageously 
simulate both the hardware components (memory and processor) as well as a software 
component (the operating system application). Also, since the cycle accurate, unified 
simulation environment runs as one process, simulation time is advantageously reduced 
and debugging is advantageously simplified. 
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In contrast to the present invention as defined by amended independentciak^ 
|»'flf*sat>i Gupta doesvtaot teach, disclose ?> oi\8uggest running a unified"^4^!Mi;(Sfi oM»^t§:^ 

■ orcst" • and an application program as a single process in a simulafcisn^ei^ * 

simulation environment is a cycle^accurate simulation environmenVand^wher^a -aij^^>iiak:u.ri»i:e M*j«}ai*r 
programming model of a'processor component communicates with a programming model' + 
of a memory component in the simulation environment through a transaction based 
interconnect. Gupta specifically discloses an event-driven simulator (Poseidon) that 
performs concurrent simulation of multiple functional models implemented either as a 
program or as application-specific hardware. See, for example, Gupta, pages 228-229. 
As discussed above, the present invention's cycle accurate simulation environment 
advantageously executes significantly faster than a conventional event driven simulation 
environment. 

Furthermore, Gupta fails to teach, disclose, or suggest a cycle accurate single 
simulation environment as specified in amended independent claim 1 and as defined in 
the present application. In Gupta, each model has an associated clock signal and clock 
cycle-time sued for its simulation. See, for example, Gupta, page 229. However, Gupta 
fails to teach, disclose, or suggest a unified simulation of a system design and an 
application program that runs as a single process, as specified by amended independent 
claim 1 . Thus, the event-driven simulator disclosed in Gupta is not and cannot be a cycle 
accurate single simulation environment as specified in amended independent claim 1 . 
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Also, i.n Gupta, a connection between two models may be either a direct v - - ** ■■ 

^connection thrauglna w^i^oi'.a* .p,®jEfc eonnection tlaro^igh a-jj?egisl!e'r'Jdrtqufeue. '§e T e v 'foT;f * *, i.*Q&mt$W» 
. exan*ple#page 22#ofrGupta.^ ©if^emotel^^ ^wsf^te. 

^programming model of a processor component communicating with-a programming 
model of a memory component in<the simulation environmenUhrough .a transactiond>asedtK- ^M<uaw*oii<ri 
interconnect, as specified in amended independent claim 1 . 

In contrast to the present invention as defined by amended independent claim 1, 
Rompaey does not teach, disclose, or suggest running a unified simulation of a system 
design and an application program as a single process in a simulation environment, where 
the simulation environment is a cycle accurate simulation environment, and where a 
programming model of a processor component communicates with a programming model 
of a memory component in the simulation environment through a transaction based 
interconnect. Rompaey specifically discloses a simulation of a digital system including 
software subsystems that are executed on one or more hardware subsystems. See, for 
example, Rompaey, column 6, lines 36-49. In Rompaey, the hardware subsystems 
comprise any one or more of processor cores, off-the-shelf components, custom 
components, ASICs, processors, and boards, while the software subsystems comprise 
machine instructions for the hardware subsystems. See, for example, Rompaey, column 
6, lines 49-53. 

Rompaey further discloses removing inter-process communication with remote- 
procedure-call semantics between a plurality of processes by "merging the plurality of 
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processes'' (see, for example, Rompaey, column 7, lines 24-27), which is not the same-as 
running a cycle accurate unified simulation of a system design;.and an appl icationniin^atsimiua 

* **ij»-:-::cAt. program in a*single processes specified in amended independeM^claim I^If^Ro^ 

"process" is a container for a number of host language encapsulations of a component - 

m& &hm See, for example, Rompaey, column- M, lines 40-41. Thus, Rompaey fails to teach, . - 

disclose, or suggest running a cycle accurate unified simulation of a system design and an 
application program as a single process, as specified in amended independent claims 1. 

In fact, Rompaey fails to teach, disclose, or suggest a cycle accurate, single 
simulation environment as specified in amended independent claim 1 and as defined in 
the present application. Also, Rompaey fails to teach, disclose, or suggest a programming 
model of a processor component communicating with a programming model of a memory 
component in a cycle accurate, single simulation environment through a transaction based 
interconnect, as specified by amended independent claim 1 . Thus, Rompaey fails to cure 
the basic deficiencies of Gupta discussed above. 

For the foregoing reasons, Applicant respectfully submits that the present 
invention, as defined by amended independent claim 1 , is not suggested, disclosed, or 
taught by Gupta and Rompaey, either singly or in combination thereof. As such, the 
present invention, as defined by amended independent claim 1, is patentably 
distinguishable over Gupta and Rompaey. Thus claim 2 depending from amended 
independent claim 1 is, a fortiori, also patentably distinguishable over Gupta and 
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S3- -. Rompaey for at least the reasons presented above and also for additional ■ limitations^ 

pmz': - contained in the dependenilelai^ ^Mmf^p^^^ . mmymtU& 

n»-;iit amended independent claim 1. Thus, for similar reasons as discussed^above, Applicant *-*-»M9»prm--- 

respectfully submits that the present invention, as defined by amended independent claims 
7, 1 1 , 1 2, and 1 5, is not suggested, disclosed, or taught by Gupta and Rompaey, either 
singly or in combination thereof. As such, the present invention, as defined by amended 
independent claims 7, 11,12, and 15, is patentably distinguishable over 
Gupta and Rompaey. 



B. Rejection of Claims 1-17 under 35 USC S103(a) 

The Examiner has further rejected claims 1-17 under 35 USC § 103(a) as being 
unpatentable over U.S. patent number 5,61 5,357 to Loran P. Ball ("Ball") in view of 
Rompaey. For the reasons discussed below, Applicant respectfully submits that the 
present invention, as defined by amended independent claims 1, 7, 1 1, 12, and 15, is 
patentably distinguishable over Ball and Rompaey, singly or in any combination thereof. 

In contrast to the present invention as defined by amended independent claim 1, 
Ball does not teach, disclose, or suggest running a unified simulation of a system design 
and an application program as a single process in a simulation environment, where the 
simulation environment is a cycle accurate simulation environment, and where a 
programming model of a processor component communicates with a programming model 
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of a tta^niory component in the simibi>Iation environment through a transaction based 
interconnect. Ball is directed ito a system and method for verifying -prod^^ 

performance. Ball specifically discloses a simulator that employs a benchmark prdgiam^ ^ V 
such as benchmark program 50, to generate performance-statistics! • Sefe?^ example; * • * T ^ *"*n^*r 
-<> column 9, lines 27-32 and*Figure*5A of Ball. However,<Ball4ails to4eaGh,*diselosefor^^ 

suggest a running a unified simulation of a system design and an application program as a ^ 1 

single process, as specified in amended independent claim 1. 

Ball further discloses providing trace file samples to cycle accurate model 60, 
which uses the information contained in the traces, in conjunction with static benchmark 
program 50, to generate a collection of performance statistics 62. See, for example, 
column 9, lines 44-49. However, as discussed above, Ball fails to teach, disclose, or 
suggest a unified simulation of a system design and an application program as a single 
process, as specified in amended independent claim 1 . As such, cycle accurate model 60 
is not a cycle accurate simulation environment, as specified in amended independent 
claim 1 . Furthermore, Ball fails to teach, disclose, or suggest a cycle accurate simulation 
environment. Additionally, Ball fails to teach, disclose, or suggest a programming model 
of a processor component communicating with a programming model of a memory 
component in a cycle accurate simulation environment through a transaction based 
interconnect, as specified in amended independent claim 1 . 

As discussed above, in contrast to the present invention as defined by amended 
independent claim 1, Rompaey does not teach, disclose, or suggest running a unified 
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simulation of a system design and an application program as a single process in a <> r - 

simulation environment, where the simulation environment is a cyole'accMate^simuJalifii^^ M -iawrnkftuv** - 

environment, and where a programming model of a processor component -comm 

with a programming model of a memory component in the simulation r environment -n-* ^rnv- 

through a transaction based interconnect. Thus, Rompaey fails to cure the basic 

deficiencies of Ball discussed above. 

For the foregoing reasons, Applicant respectfully submits that the present 
invention, as defined by amended independent claim 1, is not suggested, disclosed, or 
taught by Ball and Rompaey, either singly or in combination thereof. As such, the present 
invention, as defined by amended independent claim 1, is patentably distinguishable over 
Ball and Rompaey. Thus claims 2-6 depending from amended independent claim 1 are, a 
fortiori, also patentably distinguishable over Ball and Rompaey for at least the reasons 
presented above and also for additional limitations contained in each dependent claim. 

Amended independent claims 7, 11, 12, and 15 recite similar limitations as 
amended independent claim 1 . Thus, for similar reasons as discussed above, Applicant 
respectfully submits that the present invention, as defined by amended independent claims 
7, 1 1 , 12, and 1 5, is not suggested, disclosed, or taught by Ball and Rompaey, either 
singly or in combination thereof. As such, the present invention, as defined by amended 
independent claims 7, 1 1, 12, and 15, is patentably distinguishable over 
Gupta and Rompaey. Thus, claims 8-10 depending from amended independent claim 7, 
claims 13-14 depending from amended independent claim 1 2, and claims 16-17 
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depending from amended independent claim 1 5 are, a fortiori, also patent-ably <• ^\^^ms^'^\'-idmmi 
distinguishable over Ball and Rompaey for at least the reasons presented *aboveiandx#^ 
tt$S--» % ^ ^ r additional limitations cor^^ M n Jv^3- : ^ 

C. Conclusion 

Based on the foregoing reasons, the present invention, as defined by amended 
independent claims 1, 7, 1 1, 12, and 15, and claims depending therefrom, is patentably 
distinguishable over the ail cited by the Examiner. Thus, claims 1-17 pending in the 
present application are patentably distinguishable over the art cited by the Examiner. As 
such, and for all the foregoing reasons, an early Notice of Allowance directed to claims I- 
1 7 pending in the present application is respectfully requested. 
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